Spectroscopic characterization and solubility investigation on the effects of As(V) on mineral structure tooeleite (Fe₆(AsO₃)₂SO₄(OH)₂·H₂O).
Tooeleite is an unique ferric arsenite sulfate mineral, which has the potential significance of directly fixing As(III) as mineral trap. The tooeleite and various precipitates were hydrothermally synthesized under the different of initial As(III)/As(V) molar ratios and characterized by XRD, FTIR, XPS and SEM. The crystallinity of tooeleite decreases with the amount of As(V). The precipitate is free of any crystalline tooeleite at the level of that XRD could detect when the ratio of As(III)/As(V) of 7:3 and more. The characteristic bands of tooeleite are observed in 772, 340, 696 and 304 cm(-1), which are assigned to the ν₁, ν₂, ν₃ and ν₄ vibrations of AsO₃(3-). These intensities of bands gradually decreases with the presence of As(V) and its increasing. An obviously wide band is observed in 830 cm(-1), which is the ν₁ vibration of AsO₄. The result of XPS reveals that the binding energies of As₃d increase from 44.0 eV to 45.5 eV, which indicates that the amount of As(V) in the precipitates increases. The concentrations of arsenic released of these precipitates are 350-650 mg/L. The stability of tooeleite decreases by comparison when the presence of coexisting As(V) ions.